MHUHUCTEPCTBO NPOCBEUIEHUS POCCUIICKOM ®EJEPAIINN
MUHUCTEPCTBO OBPA30BAHUSA TBEPCKOW OBNACTU
®UPOBCKUN MYHULIUNATIbHBLIA OKPYT

MBOY PoxaecrBenckasa COII

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
PykoBonutens IIMO 3aMecTUTENb JUPEKTOpa 110 JIUpEKTOp MIKOJIBI
vBP NBanosa B.B.
Kopotsiesa M.M. Huxkonaesa E.JI.
ITpukasz Ne 01 ot ITpuka3z Ne 01 ot «31»aBry- ITpukaz Ne 125 or
«28» aBrycra 2026 . cra 2026 . «31» aBrycra 2026.
PABOYAS ITPOTPAMMA

(ID 11205957)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb)

s ooyuarommxest 10-11 kmaccon



IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydyebHoro kypca «l'eomeTpusi» 6a30BOT0 ypoBHS s
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOrO
rocyJapCTBEHHOr0  00pa3oBaTeIbHOTO  CTaHAapTa  CPEAHEro  OOUIEro
oOpa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUI, TPEIBABISIEMBIX
K MaTeMaTU4YeCKOMYy OOpa30BaHUIO, U TPATUIMNA POCCUUCKOrO0 00pa3oBaHUS.

PCaJII/IBaLII/IH IMporpaMmabl oOecrnieunBaeT OBJIaACHHC KIIFOYCBBIMHU
KOMIICTCHOUAMU, COCTABJIAOIIMMHU OCHOBY IJIA CaMOPAa3BUTHUA U HCIIPCPBIBHOT'O
O6pa30BaHI/IH, OCJIOCTHOCTD O6HIGKYJIBTypHOI‘O, JINYHOCTHOI'O 141

MO3HABATEILHOI0 PAa3BUTHS JIMYHOCTH 00YUarOIIUXCSl.
HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TreOMETpMHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB 00YUYEHUs TE€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BUTHs 00ywaromuxcs, GopMupoBanusi (QYHKIIHMOHAIBLHON MaTeMaTHU4ecKOou
IPaMOTHOCTH, U3y4Y€HHUs JpyruX Y4YeOHbIX JUCHMILIMH. PasButne y
oOy4JaronMxcsi MpaBUIIbHBIX MPEICTABICHUNA O CYLUIHOCTH W MPOUCXOKICHUU
reOMETPUYECKUX aOCTpaKklMif, COOTHOIICHHH PEAJTbHOIO0 U HJAEAIBHOTO,
XapaKkTepe OTPAKEHUS MATeMAaTHYeCKOW HayKoOW SIBIEHUH U TMPOLECCOB
peaNbHOr0 MHUpa, MECTE T€OMETPUHU B CUCTEME HAyK U POJIU MATEMATUYECKOTO
MOJIETUPOBAHUSI B HAYyYHOM I[IO3HAHMM U B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS Y4YAIlUXCSA, a TaKKe KadecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aAanTallii B COBPEMEHHOM OOI1IECTBE.

['eomeTtpust siBnsieTcs OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOeCHeunBaeT BO3MOXKHOCTb H3YUYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MblluieHHe, GOPMHUPYEMOE TMPU HU3YUYEHUU OOY4YarOIIMMUCS
NOHSATUMUHBIX OCHOB T€OMETPUM U TOCTPOCHUHM IIETOYKU JIOTHYECKUX
YTBEPXKJICHUN B XOJI€ PEIICHUS T€OMETPUUYECKUX 3a/1ad, YMEHUE BBIIBUTaTh U
ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEHICHUM 3a]1a4y
€CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpUeHTHPOBATHCSA B MPOCTPAHCTBE MIPACT CYUIECTBEHHYIO POJIb
BO BCEX 00JacTsIX ACATENBHOCTH yenoBeka. OpHUeHTalMs YeI0BeKa BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBLHOIO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MUPA, YCIOBUE YCHEIIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus JAercTBUTENbHOCTU. OnepupoBaHUe MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJBI YYECOHOW W TPYIOBOM N1€ATENHLHOCTH,
ABJISIETCSI OAHUM M3 MPO(GECCHOHATBHO BaXKHBIX KayeCTB, MOITOMY aKTyajbHa
3aaya (POPMUPOBAHMS Yy OOYUYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUJIHOCTH OOPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJICOTOBKE K MPAKTUYECKON JAESTEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHOTO Kypca «I'eomerpus» Ha 6a30BOM
ypoBHE 00y4YeHUsi — 0011e00pa3oBaTeibHOE W OOLIEKYJIbTYPHOE pa3BUTHUE
oOydaromuxcst 4yepe3 00ecredeHHe  BO3MOXKHOCTH  NPUOOpPETEHUS U
UCIIOJIb30BAaHUSI CHCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUM,
cnenu@UUHbIX ~ TFEOMETPUM, BO3MOXKHOCTHM  YCHEIIHOTO  MPOAOHKCHUS
oOpa3oBaHMsI MO CHEUUATBHOCTSIM, HE CBA3aHHBIM C  TMPUKIATIHBIM
UCIIOJIb30BAaHUEM T€OMETPUH.



[Iporpamma 1o reoMmerpuun Ha 0a30BOM YypOBHE IpeaHAa3HA4YeHa IS
oOyJaronmMxcst CpelHeW  IIKOJbI, HE  HWCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpy/IHEHU Ha YPOBHE OCHOBHOIO oOmiero oOpazoBanusa. Takum oOpazom,
oOyyaroniyecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTHUYEeCKUE
YMEHUS, CBSA3aHHBIE CO CNEIM(PUKON T€OMETPUU U HEOOXOUMBIE JIJISl )KM3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3TOro, OHMU HMMEIOT BO3MOXKHOCTh H3YYUTh
reoMeTpuio 6osiee TIIyOOKO, €Clii B JalbHEHIIeM BOZHUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUSX B MPOPECCUOHAIBHON ACSATEIbHOCTH.

JlocTikeHre 1eld OCBOEHHUS MPOrpaMMbl OOECIEUMBACTCS PEHICHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuUTETHBIMM 3ajadyaMud OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBIISIIOTCS:

o (¢dopMHpOBaHHE NPEICTABICHUSA O TEOMETPUM KAaK YaCTU MHUPOBOHU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

» (dopMHpOBaHKE NIPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlaX BpaIlECHUs
Kak O BaXHEWIIMX MATEMaTUYECKUX MOJENSIX, TMO3BOJISIOIINX
OMKCHIBATHh U U3yUYaTh Pa3HbIC SIBJICHUS OKPY>KAIOIIETO MHUPA;

o (¢dopMHpOBaHHE yMEHHUS paclo3HaBaTh Ha YepTekKax, MOJCISIX U B
peabHOM MUpPE MHOTOTPAHHUKH U TeJla BpalleHUS;

e OBJIAJICHHE METOJaMU peUIeHUus 3aJad Ha TOCTPOEHUS  Ha
U300paKEHUAX TPOCTPAHCTBEHHBIX (PUTyD;

e (GdopMHpOBAaHHE YMEHHUS OIEPUPOBATh OCHOBHBIMU TOHSTHSIMU O
MHOTOTPaHHUKAaX U TeJaX BPAIEHUsI U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHWE QJITOPUTMAMH PpEUICHUSI OCHOBHBIX THIIOB  3a/1ady;
dbopMHUpOBaHHWE YMEHHS TPOBOAMTH HECJOXKHBIE JIOKa3aTeJIbHbIC
PacCyKJIeHHs B XOJE PELICHUs CTEPEOMETPUUYECKHUX 3a/lady U 3aJlay C
IPAKTUYECKUM COACPIKAHUEM;

e pa3BUTHE  HHTEJUICKTyaJIbHBIX W  TBOPUECKHX  CIIOCOOHOCTEH
oOy4Jaroniuxcs, IO3HABATEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIILJICHUS;

o ¢opmupoBaHue  (QYHKIHMOHAJIBLHOM  TPaMOTHOCTH,  PEJIEBAHTHOU
F€OMETPUU: YMEHHE paClO3HaBaTh MPOSBICHUS T€OMETPUUYECKUX
MNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYAlMSIX U MPU U3YYCHHUH JAPYTUX yU4€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl W 3aKOHOMEPHOCTEH, (POpMyIHpOBaTH MX Ha S3bIKE
r€OMETPUM U CO3/1aBaTh TE€OMETPUYECKUE MOJIETH, TPUMEHSThH
OCBOCHHBIA TE€OMETPUYECKMN ammapar Juisi pEHIeHHs MPaAKTHKO-
OpUEHTHPOBAHHBIX  3aJa4, MHTEPIPETUPOBATbH M  OICHUBATH
MOJIy4eHHbBIE PE3YJIbTATHI.

OTnuuuTensHOM 0COOCHHOCTHIO TPOrPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEpEOMETPUU B Hayalie €ro u3y4eHus 3aJad, peniaeMblXx Ha YPOBHE
MHTYUTUBHOTO TMO3HAHUS, U ONpPEEeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIMPYET MPOTEKaHNE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEHIIEeMY M3YUYEHUIO MpEMETa.

[Ipeanoutenue oTHAETCSA HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHS,
TO €CTh TEOPETUYECKHE 3HAHHUA HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
NPEIMETHO-IIPAKTUYECKON  NeATEIbHOCTH. Pa3BuTHE  NPOCTPaHCTBEHHBIX
NPEJICTAaBIICHUNA y Yy4allMXCcsi B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3aJad Ha CO3JaHuEe MPOCTPAHCTBEHHBIX O0pa3oB W 3ajay Ha
OIepUpOBaHUE MPOCTPAHCTBEHHbIMU 0Opazamu. CoznaHue oOpasza MpOBOAUTCS



C OMOPO Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBICYCHUS
OT HaIrJISIIHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUSI.

OcHOBHBIE coOJiepKaTenbHble JUHUM Kypca «l'eomerpum» B 10-11
kjaccax: « MHoOrorpanHukm», «[IpsiMbie ¥ MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpalieHus», «BeKTopbl M KOOpAMHATHI B MPOCTpaHCTBE». DopMupoBaHUE
JIOTUYECKUX YMEHUN pacrpeessieTcsl He TOJIBKO MO COJEPKATENbHBIM JTIMHUSAM,
HO U T0 ToZiaM 00y4eHHsI Ha YPOBHE CpeTHEro 00111ero oopa3oBaHusl.

Conepxanne 00pa3oBaHus, COOTBETCTBYIOLICE IPEAMETHBIM PE3yIbTaTam
OCBOCHMsI pabodyeil MporpamMmbl, pacrnpeiesiéHHbIM 10 TojAaM OOy4eHHs,
CTPYKTYPUPOBAHO TakKMM o0O0Opa3oM, 4YTOObI OBJIQJIEHUE TE€OMETPUUECKUMU
MNOHSTUSAMU U HABBIKAMHU OCYIIECTBIISIIOCH MOCJIEI0BATEIBHO U MOCTYMATENBHO,
C COONIOZICHHEM TMPUHIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS
BKJIIOYAJIUCh B OONIYI0  CHUCTEMY TIE€OMETPUUYECKHX  MpEeJCTaBICHUIN
oOyyJaronuxcsi, pacmupsisi u yriayossisi e€, oOpa3ysi MPOUYHbIE MHOXECTBEHHbIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpuu orBoautcs 2 yaca B Heaento B 10 kimacce u 1 yac
B Henento B 11 kitacce, Bcero 3a jBa rojga o0ydeHus - 102 ydueOHbIX vaca.



COIEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnosiokeHHe TPSIMBIX B IPOCTPAHCTBE: MEPECEKAKOLIUECH,
napajielibHble M CKpelluBaromuecs npsmeie. [lapannenbHOCTs NPSAMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPSMbIE B IPOCTPAHCTBE;
NapajieIbHOCTh TPEX MPSAMBIX; MAPAIIIETBHOCTD MPSIMOM U TNIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHU; YIrOJI MEXKAYy NpPSMBIMH B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajUleibHbIE  IUIOCKOCTH;  CBOWCTBA
napajuieNibHbBIX IIockocTei. Ilpocrelinme mnpocTpaHCTBEHHbIE (QUIYpBHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunes; ToOCTPOCHHE CEUCHU.

[leprieHAUKYISIPHOCT TPSAMOM U INIOCKOCTH: NEPIEHAUKYJIISPHBIE MTPSMBbIE
B IIPOCTPAHCTBE, MPSIMbIE MapAJICIbHBIE U MEPIEHAUKYISPHBIE K MIOCKOCTH,
OPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O MpSAMOM
NEPNEHIUKYJIIPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YOI MEXAY NPSIMOMN U
IJIOCKOCTBIO; JIBYTPAHHBIA  YroJ, JMHEWHBIA Yroa JBYITPaHHOTO Yrija.
[leprieHIUKYJNSIp W HAKJIOHHBIE: pACCTOSAHHE OT TOYKH JO IUJIOCKOCTH,
paccTosiHUE OT MPSMOM JO IUIOCKOCTH, MPOEKIHs (UTypbl Ha IUIOCKOCTb.
[leprieHIUKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHIUKYJSAPHOCTH JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHororpaHHuKu

[loHATHE MHOTOrpaHHUKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHHKA,
BBIITYKJIBIE W HEBBIIYKJIBIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTIOTPaHHUKA.
[Ipu3ma: n-yronpHas mnpu3Ma; TPaHU MU OCHOBAHUS TMpPU3MBbI; MpsAMas |
HaKJIOHHAasT  TpPU3Mbl; OOKOBas W  TMOJHAs  TMOBEPXHOCTh  MPHU3MBI.
[Tapannenenunen, MNOpsAMOYrOJIbHBIM —MapajulelieNUNe]] U €ro CBOWCTBA.
[Mupamuaa: n-yroiapHasi nupamMuaa, rpaHd U OCHOBAHUE MUPAMUJIbI; OOKOBasi U
NOJIHAS TIOBEPXHOCTh NHMPAMHUJIBI; IMpaBWIbHAs W yCEYEHHAs NHUPAMUIA.
OneMeHThl TpU3Mbl UM nupamuibl. [IpaBuiibHblE MHOTOTPAHHHMKHU: ITOHSTHE
IPaBUJILHOIO MHOTOTPAaHHMKA; MPaBWJIbHAS MPU3Ma U MpPaBUJIbHAA MUPAMUJA;
npaBWwibHAas TPEyrojibHas MNHUpaMuja U TOPaBWIBHBIA  TETpadap; Kyo.
[IpencraBienre O NpPaBUJIBHBIX MHOTOIPAHHUKAX: OKTAdJp, AOAEKA’dAp U
ukocadip. CeueHust IpU3Mbl U MUPAMUBI.

CumMeTpuss B MPOCTPAHCTBE: CUMMETPUSL OTHOCHUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B MNHpaMHUAaX, Mapaulesenunenax,
PaBUJIbHBIX MHOTOTPAHHUKAX.

Boluucienre 31€MEHTOB MHOTOIPAHHHKOB: pEOpa, AMaroHai v, YIJIbL.
[Tnomans GOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSAMOW IMPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMOW MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOM TUPaMUIbI,
TeopeMa O IIomanu ycedéHHou nupamuibl. [lonstue 06 o0bEme. OO0BEM
OUPaMU/JIbl, IPU3MBL.

[TogoGubie Tenma B mpocTpaHcTBE. COOTHOIICHHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEH, 00bEMaMu TOJI0OHBIX TEJl.

11 KJTACC



TeJia BpaleHnus

[Hunuuaapuueckass  MOBEPXHOCTb,  oOpasylolide  IWIMHAPUYECKON
MOBEPXHOCTH, OCh UMJIUHAPUYECKOW MOBEpXHOCTH. [lunuHap: ocHoOBaHusS U
OOKOBasi MOBEPXHOCTh, OOpasyiollas U OCh; IUIOIMIAab OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME H BepIIMHA,
oOpasyroIas U OCh; IUIONIaAh OOKOBOW W TOJHOW MOBEPXHOCTU. Y CCUEHHBIM
KOHYC: 00pa3yolue U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IMaMeTp; IUIOIIalb MTOBEPXHOCTH Chephl.
B3aumHoe pacnosnoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; momnaas chepsl.

N300paxkenue Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka wmuiumHapa u
KOHYca.

KoMmOuHanuu Ten BpalleHus M MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK, WJIU TEJO
BpalllCHHUS.

[Tonarue 06 oOvéMe. OcHOBHBIE CBOWMCTBa 00BEMOB Tein. Teopema 00
00BEME TPSIMOYTOJILHOTO Tapajienenunena u ciuenctsus u3z He€. O0bEM
WIMHpPA, KoHyca. O0BEM 11apa 1 iomaias chephl.

[TogoGubie Tena B mpocTpaHcTBe. COOTHOIICHHUS] MEXAY IUIOUIAAsIMU
MOBEPXHOCTEH, 00bEMaMu TOI0OHBIX TEJl.

Ceuenus nwivHapa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEUCHHUS
KOHYyca (mapajijieIbHOE OCHOBAHHUIO M MPOXOASIIEe Yepe3 BEPIIUHY), CCUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctd M B mpoctpaHcTBe. ClOXKE€HHWE M BBIYUTAHUE
BEKTOPOB. YMHOXKE€HHME BeKTopa Ha uucio. PasznoxkeHue BekTopa MO TpEM
HEKOMIUIaHApHBIM BekTOopaM. [lpaBmio mnapamienenunena. Pemenue 3anad,
CBS3aHHBIX C MPUMEHEHHEM MpaBWJ JAEUCTBUHN ¢ BekTopamu. [IpsMoyronbHas
cucTteMa KoopauHat B mpoctpaHctBe. KoopaunaTthl Bektopa. IIpocreiiniue
3a/layd B KOOpJIMHATax. YTojd Mexay BekTopamu. CkalsipHOE MpPOU3BEICHUE
BEKTOPOB.  BbIUnclieHHEe YIJIOB MEXIy TMpSMbBIMH W IJIOCKOCTSIMHU.
KoopinHaTHO-BEKTOPHBIN METO/ MPU PEIIEHUH T€OMETPUUECKHX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS IPOTPAMMBI Y4eOHOTO mpeaMeTa
«MaremaTHKay XapaKTepU3yIOTCS:

I'paxxnanckoe BOCIUTAHUE:

C(OPMUPOBAHHOCTHIO ~TPAKIAHCKOW MO3WIMU  OOYYaromerocs: Kak
aAKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUHCKOTO OO0INECTBa, MPEACTaBICHUEM
O MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHHPOBAHUS PANIUYHBIX CTPYKTYP,
SBJICHUHW, TMPOLEAYyp TPaKIaHCKOTo oOIiecTBa (BBIOOPHI, OMNPOCHI W Tp.),
YMEHHEM B3aWMOJICHCTBOBATH C COIMATBHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM.

IMaTpuoTHYeckoe BOCIUTAHHE:

COPMUPOBAHHOCTHIO ~ POCCHUHCKON  TPaXTaHCKOW  HMJECHTHYHOCTH,
YB)KCHHUS K MPOIUIOMY ¥ HACTOSIIEMY POCCHICKOW MaTeMaTUKH, IICHHOCTHBIM
OTHOIIIGHWEM K JIOCTIDKEHUSM POCCUHCKHX MaTeMaTHKOB W POCCHUUCKON
MaTeMaTHYECKON IWIKOJBI, K HCIOJB30BaHUIO 3THUX JOCTHIKCHHHU B JPYTHX
HayKaxX, TEXHOJIOTHUSAX, c(hepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX IICHHOCTEH POCCHUICKOTO Hapoa,
c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYCCKOTO TIOBEICHUS,
CBS3aHHOTO C TMPaKTUYECKUM TMPHUMEHCHHEM JOCTIDKEHUH HAyKu U
JCSITELHOCThIO yYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
yCTOHYHMBOTO OY/IyIIETO.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIFOYAst ICTETUKY MaTeMaTHIECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pelIeHui, pacCyXIeHuUM;
BOCIIPUMMYHUBOCTBIO K MaTEMaTHUYECKUM acllieKTaM pa3JIMYHbIX BHJOB
HCKYCCTBA.

dusnyeckoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBIO yMEHHUS MPUMEHSATh MaTeMaTHYECKHE 3HAaHHS B
MHTEpecax 370poBoro M 0Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE THTaHHE, COaJaHCUPOBAHHBIN
PEXKUM 3aHATHHN U OT/ABIXA, PETryJsipHas pu3NUecKasi akTUBHOCTB); (PU3UUECKOTO
COBEPIIICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIILHOM
NEATEIILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCOZHAaHUEM IIEHHOCTU TPYIOJIIO0HS; HHTEPECOM K
pasnmuuHbIM  chepaM  TPOoPEecCHOHATBLHON  JICSITCIBHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOW M € MPUIOKCHHUSIMU, YMEHUEM COBEpIaTh OCO3HAHHBIN BBIOOD
Oynymiedt npodeccun W peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHbI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0oOOpa30BaHUI0 HAa MPOTSHKEHUU BCEH KWU3HHU; FOTOBHOCTHIO K AKTHUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MAaTEMATHYECKON HaNPaBICHHOCTH.

IK0JIOrHYecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHUYECKOW KYJIbTYPhl, TOHUMAHUEM BIIUSHUS
COLMAJIBHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE TMPUPOJHOU U
COITMAJILHON Cpelbl, OCO3HaHWEM TJIO0AJTBLHOTO XapakTepa HSKOJOTHYECKHUX
npoOjieM; OpHUeHTalMel Ha TMPUMEHEHHWE MaTEeMaTHUUYEeCKUX 3HAHWUU JJId



pelieHus 3a1ad B 00JJACTU OKPY’KAIOIICH cpeibl, MJIaHUPOBAHUS MOCTYNKOB U
OLICHKU UX BO3MOXKHBIX MOCTEACTBUH I OKPYKAIOIIEH CPeIbl.

LleHHOCTH HAYYHOT'0 IO3HAHWS:

c(hOpMHPOBAHHOCTHIO MUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YEIOBEUECKON J1eITebHOCTH,
ATanoB €€ pa3BUTHSA U 3HAYMMOCTU JJIA PA3BUTUS LUBUIW3AIMH; OBIAJICHUEM
SA3BIKOM MAaTEMaTUKU U MAaTEeMaTHYECKOW KyJIbTYpOW Kak CPEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYLIECTBJISITh MPOEKTHYIO M  HCCIEI0BATEIHCKYIO
NeSTENHbHOCTh UHJIMBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBbI y4eOHOTO MpeaMETa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie nosnasamenvHuwvle Oeticmsus, o0becneqdusarOm
Gopmuposarue 6a308bIX KOSHUMUBHBIX NpOYecco8 obyyarowuxcsi (oceoenue
Memoo08  NO3HAHUA  OKpyxcalowe2o Mupa; HpUMeHeHue  102UYecKux,
uccuedosamenbcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue aAecTBu:

* BBISBIATH u XapaKTepHU30BaTh CYIIIECTBEHHbIE pPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHSITHI, OTHOIICHUNA MEXAY MOHITHUSIMU;
dbopMynrpoBaTh OTIpEeJICIICHHUS MOHSITUH; yCTaHaBJIMBATh
CYILIECTBEHHBIN MPU3HAK Kiaccu(UKAIMK, OCHOBAHUS 1Ji1 0000IIeHus
U CpaBHEHUS, KPUTEPUH MMPOBOJAUMOIO aHAIN3A;

e BOCHpPHUHHMMATh, (POPMYJIUPOBATH U NPEeOOPa3OBBIBATH CYKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IUHUYHbIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH MaTEMaTUYECKME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U
OpOTUBOpeUHsi B (pakTax, JaHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npenjaratb ~ KpUTEPUU U1 BBIABJICHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHH;

e JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

* TPOBOJAUTH  CAMOCTOSITEIBHO  JOKA3aTebCTBA  MAaTEMaTHUYECKHX
yTBEpXKIEeHUW  (mpsiMple U OT  MPOTUBHOIO),  BBICTPAWBATH
apryMeHTaIuIo, OPUBOJUTH  MPUMEPHI u KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CIOCOO pelieHusl yuyeOHOU 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMs, BbIOMpaTh HaubOoJee MOAXOAAIIMA C y4ETOM
CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

* HCIOJIb30BaTh  BOIPOCHl KaK  HMCCJEIOBATEIbCKUM  HMHCTPYMEHT
no3HaHus; (GOPMYJIUPOBATH BOMPOCH], (DUKCUPYIOIIHNE MPOTUBOPEUHE,
npo0OsieMy, yCTaHaBIMBAaTh UCKOMOE U IaHHOE, (POPMHUPOBATH TMUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJAUTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIM  SKCIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4ecKOoro



O6’b€KTa, SABJICHUA, TIIPOLECCCa, BBIABJICHUIO 3aBUCUMOCTEHU MCIKIAY
O6’b€KTaMI/I, SABJICHUAMU, ITPOLCCCAMU,

CaMOCTOATCIIBHO (I)OpMy.TIHpOBaTI) 0606H16HI/ISI N BBIBOABI IIO
pe3ylibTaTaM HpOBGI[CHHOI’O H8.6JIIOI[€HI/I$I HCCJIICAOBAHUs, OLICHUMBATDH
AOCTOBCPHOCTS IMOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U 0606HIGHI/II/I,
IMPOTrHO3UPOBATL BO3MOIKHOC PA3BHUTUC IIPOLCCCA, 4 TAKIKC BbIABUI'ATb
IMPCAITOJIONKCHUA O €I'0 pa3BUTUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITH Je(DUUIUTH MTHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOMPOC U IS PEIICHUS 3a/1a4H;

BbIOMpaTh MHGOOpPMAIMI0O W3 HMCTOYHUKOB  PA3jIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHUCTEMAaTU3HPOBATH u UHTEPIPETUPOBATH
uHGOPMAIIUIO Pa3IMYHBIX BUAOB U (POPM IIpeICTaBIICHNUS,
CTPYKTYpUpPOBaTh HH(OpPMAIIMIO, MPEACTABIATH €€ B Pa3IMYHBIX
(hopmax, HILTFOCTPUPOBATE IPAYHICCKH;

OLICHUBATh  HAA&KHOCTh  MHPOPMALMM MO  CAMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanvHvie KOMMYHUKamMu@Hbvle Oelicmeus, o0becnedusarom
CcOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIOBUSIMU M IEJISIMU OOUIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXaTh
CBOI0O TOYKY 3pEHHUS B YCTHBIX M NHCBbMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 1O XOJY pEIICHUs 3a/layd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3yibTarT;

B Xoe OOCYXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMou
TEMbI, TPOOJIEMBI, peIIaeMOy 3a7auu, BHICKA3bIBATh UJIEH, HALIEJICHHBIC
Ha TOWCK PEIICHHS; COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUSIMU
APYTUX yYaCTHHKOB JHMAora, OOHApYKMBATh DPAa3MYHC U CXOICTBO
NO3UIMK; B KOpPpeKTHOU (dopme (popmylupoBaTh pa3HOIIAcHs, CBOU
BO3paKCHMUS;

NOPEICTaBIATh  pe3yjibTaThl  PEIICHHs  3aJauyd, SKCIEPUMEHTA,
UCCJIEIOBaHUS, TPOEKTA; CaMOCTOSITENLHO  BbIOMpaTh  ¢opmar
BBICTYIJICHUsT C Y4Y€TOM 3aJad Npe3eHTallud U O0COOEHHOCTEU
ayJIUTOPHH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W  HWCIOJIB30BaTh  TMPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUIyJIbHON pa0OThl MPHU pElICHHH y4eOHBIX 3a7ad; MPUHUMATH
IeJIb  COBMECTHOW  JACSITENBHOCTH, IUIAHUPOBATh  OPTaHHU3AIUIO
COBMECTHOH paboThl, pacmpeneNsTh BUAbI padOT, TOTOBAapHUBATHCS,
oOCcyXXJaTh TMpolecc | pe3ynabTaT paboThl; 00001IaTh MHEHHS
HECKOJIbKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX ¢dopmax padoTel (00CyXaeHUs, 0OMEeH
MHEHHH, «MO3rOBBIE IITYPMBD» W HWHBIC); BBIIOJHATH CBOIO 4YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JPYTUMH YJICHAMH
KOMaH/Ibl; OIEHUBATh KAa4€CTBO CBOETO BKJIaJa B OOMIUI MPOIYKT IO
KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.
Yuueepcanvuvie  pecynamusnvle  Oeticmgusi,  obecneuusaom

GdopmuposaHue cCMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTU.
Camoopranusanus:



* COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3a]]a4H, BBIOUpaTh COCO0
pelIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI

penieHuit ¢ yaéToM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb:

e BJAJACTh HABBIKAMU I[I03HABATEJIbHOM peQIEKCUH KaK OCO3HAHUs
COBEpPUIAEMBIX  JEHCTBUM W  MBICIMTENIBHBIX  IMPOLECCOB, HUX
pe3yibTaToOB; BIAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIPOIIECCA U PE3YJIbTATA PELIEHN MATEMAaTUYECKOM 3a1a4u;

* NPEIBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpPH pPELICHUU
3a1a4M, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJACHHBIX  OIIMOOK,  BBISBIECHHBIX
TPYIHOCTEW;

e OILICHMBATh COOTBETCTBUE pPE3yJbTaTa LEIH U YCIOBUAM, OOBSICHATH
MIPUYHMHBI JOCTHKEHHS WIIM HEIOCTH)KEHUS PE3YJIbTATOB JIEATEIbHOCTH,
HAaXOJIUTh OIIHMOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATbBI
10 KVIACC

OnepupoBath NOHATUAMH: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX MPHU pEUICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MNOHATUSAMH: NAPAIEIBHOCTh M MNEPIEHIUKYISAPHOCTD
MIPSAMBIX U IJIOCKOCTEN.

KnaccuduimpoBats B3aMMHOE pPACIOIOKEHUE MNPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYIPAHHBIA YroJl, TpaHU JBYTPAHHOIO yrija,
pedpo IBYIPaHHOIO yIiia; JUHEHHBIN yroa AByTPaHHOIO yIJia; TpaaycHas Mepa
JABYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSAMH: MHOTOIPAaHHHK, BBIMYKJIBIA W HEBBITYKJIBIHA
MHOT'OI'PaHHHK, 3JIEMEHTBI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPDAaHHHMKOB (MHUpaMHa; MpU3Ma,
MPSMOYTOJIbHBIN NapaJljiesenunesn, Kyo).

KnaccuduimpoBarb  MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUSA  JUIS
KJaccu(ukanuy (BBITYKJIBIE W HEBBINYKJIblE MHOTOIPAHHUKH; IPABHIIbHBIE
MHOTOI'PAHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUIeabl).

OnepupoBatb MOHATUSAMU: cexyulas IJIOCKOCTb, CeUeHue
MHOTOIPAHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

Ctpouth ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CIJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pematp 3a7aun Ha HaxO0XJI€HWE I'€OMETPUUYECKUX BEJIUYHUH IO 0Opa3lam
WM aJdrOpUTMaM, MPUMEHS U3BECTHBIC AHAIIUTUYECKHE METO/IbI NPU PELICHUU
CTaHJAAPTHBIX MATEMAaTUYECKUX 3a/Jady HA BBIYHUCIECHUE PACCTOSHUM MEXIY
IByMSl TOYKaMH, OT TOYKH JIO0 OPSIMOM, OT TOYKH A0 IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU.



Pemate 3a7aun Ha HaxXOXJIEHHE T'€OMETPUUYECKUX BEIUYHUH IO 0Opasiam
WIH aIrOpUTMaM, MPUMEHSIS U3BECTHbIE AHAIMTUYECKUE METOJIbI NPU PEIICHUU
CTaHJAAPTHBIX MATEMAaTHYECKUX 3a7ad Ha BBIYUCIICHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMHUCS TPSAMBIMUA, MEXAY TMPSMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIOMIAJM  MOBEPXHOCTEM MHOTOIPAaHHUKOB
(npu3ma, mUpaMuaa) ¢ MNpUMEHEHHWEM (OPMYII; BBIYUCIATH COOTHOIICHUS
MEXIy TUIOMIAISIMU TOBEPXHOCTEN, 00BEMaMU MOO0OHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh MOHATHUSAMHU: CUMMETPHsSI B TPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (DPUTYDPBI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETHUPOBATH HH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPE/ICTABICHHYIO Ha YepTekKax
U PUCYHKaX.

[Ipumensate reomerpuyeckue (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANoJararoluIMX HECKOJIbKO IIaroB pEeHIeHUs, €CIu  YCJIOBHS
NpUMEHEHUS 3aJIaHbl B IBHOM (hopMme.

[IpumeHnsaTh mnOpocTeiIre NpPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJAE U
’KU3HU, PACO3HABATH MPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpumeHsTh MoNy4eHHbIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATH PEaJIbHbIE
CUTYyallU W TPUMEHSITh W3YYCHHbIC IMOHSATHSA B MPOIECCE MOMCKAa PEHICHUS
MaTeMaTU4YeCKd CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOICIUPOBATH pPEATbHbBIE
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOEHHBIE MOJACIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHSATHH M TeopeMm, ammapara ainreOpsi;
pemiarh MpakTUYECKHE 3aJlayi, CBSI3aHHBIE C HAXOXIACHHUEM TIE€OMETPUUYECKHX
BEJIMYMH.

11 KJTACC

OnepupoBaTh MOHATHSIMH: IWIMHAPUYCCKAS IMOBEPXHOCTh, 00pa3yroIIHe
IWIMHAPUYICCKON  MOBEPXHOCTH, IWIMHAP;, KOHUYECKas IOBEPXHOCTD,
oOpa3yrolye KOHNYECKON TOBEPXHOCTH, KOHYC; cpeprueckasi IOBEPXHOCTb.

Pacrio3naBaTh Tena BpamieHus (IMIHHJIP, KOHYC, cdepa u map).

OOBICHATH CITOCOOBI IMOTYYCHHUS TS BPAILICHHS.

KnaccudumupoBarh B3auMHOE pacIioiokeHne chephl U MITOCKOCTH.

OnepupoBaTh TMOHATHUSMH: IMAPOBOM CETMEHT, OCHOBAaHHWE CErMCHTAa,
BBICOTA CETMCHTA; IIApOBOM CIJIOM, OCHOBAaHHME IIAPOBOrO CJIOS, BBICOTA
IIAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beraucisate 00BEMBI W IUIOIIQJAM TTOBEPXHOCTEH TEJI  BpallCHMS,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOIPAHHHMK, BIIMCAHHBIM B cdepy
ONMMCAaHHBIA OKOJO cdepbl; chepa, BIHUCAHHAS B MHOTOIPDAHHHUK WM TEJIO
BpaIlICHHSI.

BBIYUCIISTE COOTHOIICHHS MEKTy TUIOIIAISIMHU TIOBEPXHOCTEH H 00bEMaMu
MO00HBIX TEIL.

N300pakath m3ydaembie (DUTYpBl OT PYKH M C TPHUMEHCHHEM IPOCTBIX
YepTEKHBIX MHCTPYMECHTOB.

BBITTONTHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (pUTYp: BU CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHUS.



W3BnekaTh, WHTCPIPETUPOBATH M IPeoOpa3oBBIBATH HH(OpPMAIUIO O
IIPOCTPAHCTBEHHBIX FEOMETPUUYSCKHUX (DUTypax, MPEICTaBIICHHYIO Ha YePTEKax
U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBITTOTHATE JCHCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha YHCIIO, OOBSACHATh, KaKMMH CBOWCTBAMH OHH
00J1a1aroT.

[TpuMeHATh paBUJIO MapajuIeenuIe/a.

OnepupoBaTh TOHATHAMU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YIOJ
MEXIY BEKTOpPaMH, CKaJIIPHOC IIPOM3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMILJIaHAPHBIC BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M TIPOM3BEACHHEC BEKTOpa Ha YHCIIO, YIOJ
MEXIy BEKTOPAMHM, CKaJISPHOE MPOU3BEJICHHUE, PACKIIAIbIBAaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBaTh MIIOCKOCTh YPABHCHHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumeHsaTh TeoMeTpuyeckue (DaKThI JUIS PEUICHUS CTEPCOMETPUUYCCKUX
3aj1ay, MPEANoJararolIuX HECKOJIbKO IIaroB PEIICHUS, €CIU  YCJIOBHS
NPUMCHCHUS 3aJIaHbI B IBHOH (hopMe.

Pemate mpocTeiinime reoMeTpruUeCcKUe 3a1a9n Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemrate 3agaun Ha [0Ka3aTELCTBO MAaTEMATHYECKUX OTHOLIEHUM U
HaXOXJICHUE TCOMETPUUYCCKUX BEIMYUH 110 00paslaM WM aJIropuTMam,
NPUMCHSST M3BECTHBIC METOJIbI IPH PEIICHWHM CTaHJIAPTHBIX MaTEMaTHYCCKUX
3a1ad4.

[IpuMeHATh NPOCTEHINME TPOrpaMMHBIC CpPEJICTBA M AJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PEIICHUN CTEPCOMETPUUCCKUX 3a]1a4.

[IpuBoAMTE TIPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTCH B NpHpOAC U
’KU3HH, Pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B NCKYCCTBE.

[IpuMeHATh MMOIyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEalIbHBIC
CUTYyalliM W TPUMCHSTh W3YYCHHBIC IMOHSATHS B TPOIECCE IMOMCKA PEIICHUS
MaTeMaTHYCCKU CHOPMYJIUPOBAHHOM MPOOJIEMbI, MOICIHPOBATh pPEaJIbHBIC
CUTyallMM Ha S3bIKE TEOMETPHH, HCCJICAOBATh ITOCTPOCHHBIC MOJACIH C
UCIIOJIb30BAaHUEM TEOMETPUYCCKUX TIOHATHH M TEOpeM, ammapara aiareOphi;
pemiath MPaKTUYECKHE 3aJIayd, CBSI3aHHBIC C HAXOXIACHUEM TICOMETPHYCCKHX
BEJINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoJsmn4yecTBo yacos
HaumeHoBaHue pa3jie/ioB JuieKkTpOHHBIE (UG pPOBbIE)
n/ KounTtpoabHbie [IpakTH4eckue
U TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo0.ru/C5O3R7VIP
[IpsiMble U TIIOCKOCTHU B
2 HPOCTPAHCTBE. 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh IPSIMBIX U
IIJIOCKOCTEN
I1
3 epHeHHHKyHHpHOCTE 12 https://m.edsoo.ru/V6I1APUCD
MPSIMBIX U IJIOCKOCTEHN
v
4 TR MERIY TPAMBIMI 1 10 1 https://m.edsoo.ru/R3ISMETBTQ
IJIOCKOCTSIMU
MHoOrorpaHHuku 11 | https://m.edsoo.ru/XPWIUSFB2
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo0.ru/010FX2SJB
I1 :
7 OBTOPCHHUE: CCHCHHA, 4 1 https://m.edsoo.w/L1IAAMHO3D
pacCTOsIHUS U YTJIb
OBUIEE KOJIMYECTBO
68 5 0

YACOB II0 ITPOTPAMME




11 KVIACC

[TPOTPAMME

HauMeHoBaHue KoandecTBO 9acoB
Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3ieioB U TeEM KonTpoJbHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpamMmMbl padoThbI padoThI
1 Tena BpaeHus 12 https://m.edsoo.rut/HYOWQLSKQ
2 OO0BEMEI Tel 5 1 https://m.eds00.ru/BO9ORVIYC9Y
Bexkrops! n
3 KOOPJIMHATHI B 10 1 https://m.eds00.1ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
00001I€eHuE,
4 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTHU3aLUs
3HAHUH
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Ne KoinyecTBo yacos DJIEeKTPOHHbIE
Il T Mara nudposbie
€Ma ypoka KoHTpoibHbIe IIpakTHYecKkue
/ Bcero U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoTsbI
n pecypcsl
OcCHOBHBIE NIOHATUSA
CTEpPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTb,
npocrpancTso. [IpaBuna
https:/m.ed-
1300paKeHUs Ha PUCYHKaX: 1 s00 r/DIVCITUNA
1300paKeHHs IIOCKOCTEH, '
[apaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIHbI
oTpe3Ka
[TonsATHA: nepecekaromumecs
MJIOCKOCTH, ! https://m.ed-
epeceKarolmecs npsmas u $00.ru/NR6VIYCGK
IJIOCKOCTh
[TonsATHA: nepecekaromumecs
MJIOCKOCTH, ! https://m.ed-
nepecekarmecs npsamas u $00.11/O6RNDFAMO
IJIOCKOCTh
3HAKOMCTBO C hitos://m.ed
ps://m.ed-
MHOT'OTpaHHUKaMH,
) P ! s00.r/KMUQPILLO
NU300paKeHHe




MHOTOT'PaHHUKOB Ha
pHUCYHKaXx, Ha
IIPOEKIIMOHHBIX YEPTEkKAX

HauanbHble cBefieHus o Kyoe
U IUpaMuJIe, UX Pa3BEPTKU U

https://m.edsoo.ru/FP-

> Mozenu. CeueHus W2JNHCZ
MHOT'OI'PaHHHKOB
HauanbHble cBefieHus 0 Kyoe
6 U NIUpaMue, UX Pa3BEPTKU U https://m.ed-
Mozenu. CeueHus s00.rw/IMQ3AJ3S5
MHOTOT'PaHHHKOB
[TonsiTue 06
aKCMOMaTHYECKOM
7 [OCTPOEHHUHU CTEPEOMETPHH: hitps:im.edsoo.uSL-
MI7R3BL
aAKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX
[Tonsarue 06
aKCMOMaTHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUU: hitps://m.ed-
s00.rt/DUKAX7QEI
aKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX
[Tonsarue 06
aKCHOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPHUU: hitps/m.ed-
s00.rw/YPKSSMLJL
aAKCHOMBI CTEPEOMETPUH H
CJIEZICTBUS U3 HUX
10 | TIlonsTue 06 https://m.ed-




aKCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

$00.1ru/I3A98J679

B3anMHoe pacnonoxxenue
IIPSAIMBIX B IIPOCTPAHCTBE:!

https://m.edsoo.ru/IUI-

11
IepeceKaroumecs, WSKRS
NapajuieIbHbIE U
CKpELIUBAOIINECS NPSIMbIE
[TapayenbHOCTH OPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!

1 IapajuieIbHbIe IIPSIMBIE B https://m.ed-
MPOCTPAHCTBE; $00.r/CSOVLQLH6
mapauieIbHOCTh TPEX
MPSAMBIX
[TapamienbHOCTh IPSIMBIX U

13 IIJIOCKOCTEN B IPOCTPAHCTBE:! https://m.ed-
[TapannenbHOCTH NPSIMOU U s00.ru/PO5J6D23U
IIJIOCKOCTH

14 VYriael ¢ cOHanpaBIE€HHBIMU https://m.edsoo.ru/LL-
CTOpOHaAMU JAVHVBW

15 Yron Mexay npsMbIMU B https://m.ed-
MPOCTPAHCTBE $00.1/KGIMEOEUK

16 Yroa Mexay NpsMBIMU B https://m.ed-
MPOCTPAHCTBE $00.1u/24L. VWH9VE

17 | IlapanneabHOCTb https://m.ed-




IUIOCKOCTEH: napaJijiCJIbHbIC
IIJIOCKOCTH

s00.1w/BUSTQIHZT

CaolicTBa napauiesIbHbIX

https://m.ed-

18 IJIOCKOCTEMN s00.1w/0KQQK2ABA
[Ipocreitmme
19 MIPOCTPAHCTBEHHBIC (DUTYPBI https://m.ed-
Ha INIOCKOCTHU: TETPA’dap, s00.ru/MRT13XP79
KyO, napaenenumnes
o https://m.edsoo.ru/DI3AX-
20 | Iloctpoenue ceueHui
0518
. https://m.ed-
21 [Toctpoenue ceueHuit 200 ra/20GC3ZPOP
Konrponsnas padora no
teme "[IpsmMble U TUIOCKOCTH httos//med
22 | B OpoCTpANCTBE. 500.r/BI405QIEB
[TapamienbHOCTh NPSIMBIX U
IIJIOCKOCTEMN"
[lepnieHUKyYIPHOCTD
3 IIPSIMOM U TUIOCKOCTH: https://m.edsoo.ru/RN45Y -
[IEPIEHINKYIIAPHBIE IIPSIMBIE BO8&R
B IIPOCTPAHCTBE
[IpsimMble napaienbHble U httos//med
24 | mepneHaUuKyJISIpHBIC K _p—soo.ru/32MXRZDDL
IIJIOCKOCTH
25 [IpsimMble napaienbHble U https://m.ed-

NIEPIEHIUKYIISIPHBIC K

s00.1u/JPUOTOI3N




IIJIOCKOCTH

[Ipu3nax httos:/Jmed
ps://m.ed-
26 | HepUCHHKYIAPHOCTH 500.1w/DC41W6K 14
MPSIMOM U TIOCKOCTH
[Tpusnak httos:/med
ps://m.ed-
27 | HepUEHIHKYIAPHOCTH 500.1w/HD3D63S5P
MPSIMOM U TUIOCKOCTH
Teopema o npsimoit
8 e DI IMKY TS DHOI https://m.edsoo0.ru/Y0IQS-
PICHINUKYTIAP MOH]I
MJI0CKOCTH
Teopema o npsmon hitos:/mod
o https://m.ed-
29| mepeRuIKYIpHOI 500.1w/81RSKUSR]
TJIOCKOCTH
Teopema o npsamon hitos:/mod
o https://m.ed-
30 TEPIICHAMIYIAPHON s00.ru/HFKNPKZ7T
TIJIOCKOCTH
Ilepnennuxymsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
31 - https://m.edsoo.ru/638GK-
JI0 TNIOCKOCTH, ) WYV
paccTosiHue OT MPSMOH 10
IJIOCKOCTH
[lepnennuxymsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
https://m.edsoo.ri/AD6R-
32 TOYKHU A0 IIOCKOCTH,

paccTostHUuE OT MPSIMOM 110
IJIOCKOCTH

CACRA




[leprienaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT

https://m.ed-

33 TOYKU JIO IIJIOCKOCTH,
. $00.rw/VLLIQ7HXC
paccrositHue OT NPSIMOU 10
IIJIOCKOCTH
Ilepnenguxymsp u
HAaKJIOHHBIE: PACCTOSHUE OT hitos//med
34 | TOUYKHM 1O IJIOCKOCTH, Attps:/im.co-
. s00.ru/6PSBVV34R
paccrositHue OT NpsIMOM 10
IIJIOCKOCTH
VYIuBl B IPOCTPAHCTBE: Yol
. https://m.edsoo.ru/PSEJX-
35 | Mexnay npsMoi u
UAII
IIJIOCKOCTBIO
JIByrpaHHBIN yroJl, hitos//med
36 | JMHEHHBIH Yo Atips:/m.ec-
500.ru/6R4A0EOMD
JBYT'PAHHOI'O yIJla
JIByrpaHHBIN yIoJl, hitos//m.ed
37 | nuHEHHBIH yrom Atips:/m.ed-
s00.r/MLOZZYZC7
JBYT'PAHHOI'O yIJla
[IepnieH UKy IPHOCTD
33 IIJIOCKOCTEM: IIPU3HAK https://m.ed-
MEPIEHIUKYIIIPHOCTH IBYX so0.ri/YRQDSMONH
IJIOCKOCTEN
[lepnieH UKy IAPHOCTD
39 IIJIOCKOCTEM: IIPU3HAK https://m.ed-

NEPIEHANKYIISIPHOCTH ABYX
IJIOCKOCTEN

s00.ru/DY2AF84T2




[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK

https://m.ed-

40
MEPIEHIUKYIIIPHOCTH IBYX s00.1u/TS8OAINH?2
IIJIOCKOCTEN
41 Teopema o Tpéx https://m.ed-
NEPIEHANKYJIpax $00.1u/OWSLZIRVZ
4 Teopema o Tpéx https://m.ed-
HEpPIEHAUKYJIApax 500.1u/OP44KE54N
43 Teopema o Tpéx https://m.ed-
NEPIIEHANKYJIISIPax $00.1W/OWGE81WDV3
KonTponbHas padbota no
TeMaM
"[IeprieHAMKYIAPHOCTH https://m.edsoo.ru/VOX-
44 o
NPSAMBIX U IUIOCKOCTEN" U ABPOPB
"Vl MeX Iy OIpsIMBIMU U
mI0cKoCTsIMU"
[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
45 MHOT'OTPaHHUKA, BBIYKIIbIE https://m.ed-
M HEBBIITYKJIbIC s00.1w/LSFTEZ8QX
MHOT'OT'PaHHUKH; pa3BEPTKaA
MHOI'OI'PaHHHUKA
[Ipusma: n-yronapHas
IIPU3Ma; TPaHU U OCHOBAHUS
https://m.edsoo.ri/ZAL6D-
46 | mnpusMbl; IpsMas U

HaAKJIOHHAas HpI/I3MLI;
OOKOBAs U IOJHAA

KFQL




MOBCPXHOCTD IIPU3MBI

[Tapannenenunen,

47 MPSAMOYTOJIbHBIN https://m.edsoo.ru/IT-
napauIeNIeNuIe] U ero COBIWIO
CBOMCTBA
[Tupamuga: n-yronpHas
nupamMuza, TpaHu u
OCHOBAaHME NIUPAMUJIBL; httos:/m.ed.

48 OoxoBast u nonHas s00.ru/1TOFX00PA
IMOBEPXHOCTh TUPAMU/IbI;

IIpaBUJIbHAS U yCCUEHHAS

nupamuaa

IIpaBunbHBIE

MHOTOT'PAHHUKH: TTOHSATHE

IIPaBUIILHOTO

MHOI'OTPaHHUKA; httoe://m ed-

49 | mnpaBuiIbHasg MpU3Ma U sool.ru L WNGFZTWE
IpaBWIbHAsA IUPAMULIA;

IpaBWIbHas TpEyroJibHas
nupamMuzia ¥ IpaBUJIbHBIN
TeTpa’Ip; Kyo
[Ipencrasnenue o

50 MPABUIIBHBIX https://m.ed-
MHOTOTPpaHHUKAX: OKTadIp, 500.ru/06SHO2IDD
JOJEKad AP U UKOCAdP.

51 CummMmerpus B https://m.ed-

MIPOCTPAHCTBE: CUMMETPHUS

s00.rt/SWEUC9ENR




OTHOCHUTEIILHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
OneMEHTBI CUMMCTpPUHU B
nupamMuaax,
napajuieJIeIune1ax,
IMpaBHUJIbHBIX
MHOT'OTpaHHHUKaX

Briuucienue 2ieMeHTOB

https://m.edsoo.ru/EU-

52 MHOTOIPaHHHUKOB: pEOpa,
p peop P4MN760
JTMArOHAJ!, YTIIbI
IInomanr 60xoBOI
MMOBEPXHOCTH U MMOJHON
ITIOBEPXHOCTH MPSMOK
53 MIPU3MBI, TUIOIIA b hitps://m.od-
PH3MBL, TLIOMHA 500.1/SQY9XSIL6
OCHOBaHMI, TeOpema o
OOKOBOW IMMOBEPXHOCTH
MPSMOW MPU3MBI
[Imomans 60KOBOM
MOBEPXHOCTH U
MOBEPXHOCTH MPABUIBLHON
54 HDAMILILL TEODEMA O https://m.edsoo.ru/R22FH-
PaMHIBL, TEOPen BG60
IIoIaau OOKOBOM
IIOBEPXHOCTH yCECUEHHOU
MUPaMU/IBI
KonrponbHas padorta no https://m.edsoo.ru/VHYN-
55 " n
TeMe "MHOrorpaHHUKU JOMQD
56 ITonsatue 06 00BEME https://m.edsoo.ru/GM11L-




C394G

https://m.ed-

57 | OObBEM mupamuIbI $00.1u/B307P8WTC
. https://m.ed-
58 | OObBEM mupaMu/IbI $00.1w/PQZ9ED3YF
. https://m.ed-
59 | OO6bém mupamubl $00.r/RZ8BITMU9
. https://m.ed-
60 | OOBEM mupamubl $00.ru/O0HRFO2LCT
) https://m.ed-
61 | OObBEM mpuU3MBbI s00.1w/YEQP637D4
. https://m.edsoo.ru/B46EM-
62 | OOBEM mpU3MBI RRGE
. https://m.ed-
63 O6bEM IpuU3MEI s00.rw/FIMQW6KFT
KonrtponbHas pabora no hitps://m.ed
- 3 ps://m.ed-
64 | Teme "O6bEMBI ) 500.1W/23S50180N
MHOTOTPaHHUKOB
[ToBTOpenue, 0600IICHNE
cUcTeMaTu3alus 3HaHuH. https:/m.edsoo.1uw/KXTO-
65 o
[Toctpoenune ceuenuii B CIOJIG
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHuH. https://m.ed
66 | BriuncieHne pacCTOSHUIN: =

MCXKIY ABYMA TOYKaMu, OT
TOYKH A0 HpHMOﬁ, OT TOYKH

s00.ru/HKP6I3JUC




J0 IIIOCKOCTH, MCIKIY
CKpCHIUMBAOIIHUMHUCA
IpsAMBbIMHA

67

HrtoroBasi KOHTPOJIbHASI
pabota

https://m.ed-
s00.ru/KB3EK0A9U

68

[ToBTOpEeHmEe, 0600IIEHNE
cUCTEeMaTH3aIMs 3HAHUH.
Brruunciienue yrioB: Mexy
CKPEIIHBAIOIIUMUCS
IPSAAMBIMU, MEXAY IIPSIMOHN U
IUIOCKOCTBIO, IBYI'PaHHBIX
YIJIOB, YIJIOB MEXIY
IJIOCKOCTSMU

https://m.ed-
s00.1u/X7CJUSLO0

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

o KoaungecTBoO 4acoB JIeKTPOHHbIE
- Harta nudpoBLIe
n/ | Tema ypoka KonTpoabHbie IpakTnyeckue op
Beero U3y4eHusl o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchl
Cdepa u map: 1ieHTp,

1 panuyc, nuamerp; i https://m.ed-
ILIOLIA (b IOBEPXHOCTH $00.1/TW8Z59CHJ
cdepbl
Bzanmnoe
pacrosioxxenue chepsl U

5 IJIOCKOCTH; i https://m.ed-
KacarejibHasl IIOCKOCTh s00. 1w/ YCMWC4M31
K chepe; miomaas
cdepbl
N3o0paxkenue cgepsl,

3 L1aPa HA [I0CKOCTH i https://m.edsoo.ru/QD-

p ' CF8UGXE
Ceuenus mapa
Hunuaapudeckast
MMOBEPXHOCTb,
oOpa3yromue
https://m.ed-

4 WINHAPUYIECKON
HHITHRAD I 500.1u/8516BBEQ7
MMOBEPXHOCTH, OCh
HWIAHAPUYECKON
MMOBEPXHOCTH

5 HunmnHap: OCHOBaHUA U 1 https://m.ed-




OOKOBast MOBEPXHOCTb, s00.1u/WOJR979V9
o0pa3yrolas 1 och;
TIoIas OOKOBOH U

IIOJIHOW ITOBEPXHOCTH

N300paxkenue
HUJInHApA Ha
mIockocTh. PazBépTka

uunuHapa. CedeHus
https://m.edsoo.ru/OYMSP-

WINHIpA 1 w107

(TII0CKOCTHIO,
NapayieIbHON UIn
MEPIEeHIUKYISIPHON OCH

UIHH]IPA)
Konnueckas
MMOBEPXHOCTb,
oOpasyromue
o https://m.ed-
KOHHUYECKOU 1 Aups.im.ec

s00.ru/H64QF3E6R

IIOBEPXHOCTH, OCb U
BEpIINHA KOHUYECKON
ITOBEPXHOCTHU

Konyc: ocHoBanue u
BepIIMHA, 00pa3yromiast
H OChb; IJIOIIAb 1

https://m.edsoo.ru/Q4EUB-

o o B6GT
OOKOBOI1 U MOJTHOM
MMOBEPXHOCTHU
Y ceu€HHBIN KOHYC: https://m.edsoo.ru/80VNI-

00pa3yroIIne U BbICOTA; TU20




OCHOBaHMS U OOKOBast
IOBCPXHOCTDH

N300pakeHune KoHyca
HAa TUIOCKOCTH.
Pa3sépTka KoHyCa.
Ceuenus koHyca

10 (T10CKOCTHIO, https://m.ed-
MapajyyieIbHON $00.r/0PVICKUYU
OCHOBAaHHIO, 1
ITOCKOCTBIO,

MPOXOIAIIEH uepe3
BEPIIUHY)
KomOunanms Ten
1 BpaLIeHIs 1 https://m.edsoo.ru/4VHG-
TYX8F
MHOTOTPaHHUKOB
MHoOrorpasHuxk,
OITMCAHHBIN OKOJIO
2 cdepsr; chepa, https://m.ed-
BIIMCAHHAS B 800.rlW/RMYY1STLP
MHOTOTPaHHUK WJIU B
TEJIO BpalleHUs
[Tonstue 06 06BEME.
13 OCHOBHLIE CBOHCTEA https://m.edsoo.ru/4CEN-
HGLOZ
00BEMOB TE

14 O06BEM IIMHIpA, https://m.edsoo.ru/W8T-
KOHyca GNS5799

15 O06bEM mapa u https://m.edsoo.ru/G7AY-




iomazab chepbl CMITT
ITomoOusble Tena B
MIPOCTPAHCTBE.
CooTHOLIEHUS MEXKTY

16 O https://m.edsoo.ru/4N04-

oman § FYUUX

[IOBEPXHOCTEH,
00BEMaMK TOAOOHBIX
Tel
KonTponbhas pabota mo

17 teMam "Tena https://m.ed-
BpamieHus" u "O0beMbl $00.1u/KCOMHISWW
Ten"

13 BekTop Ha MII0CKOCTH U https://m.ed-
B IPOCTPAHCTBE s00.1u/AQ405SB7C

19 Cnoxenue u https://m.edsoo.ru/PMN-
BBIYUTAaHUE BEKTOPOB HTUK7G

20 YMHOKEHUE BEKTOpa Ha https://m.edsoo.ru/4H7-
YHCII0 PLGBII
Paznoxxenue Bexropa 1o

1 TpEM HEKOMIUIAHAPHBIM https://m.ed-
BektopaM. [IpaBuio $00.1u/NZSOLFWNI1
napajuienenumeaa
Pemenue 3amau,

) CBSI3aHHBIX C https://m.ed-

MIPUMEHEHUEM TPABHII
JIEUCTBUM C BEKTOpaMHU

soo.ru/73F23EPUS




Koopaunarso-
BEKTOPHBIN METOJ IpU

https://m.edsoo.ru/BBI-

23
peumenuu 139727U
reOMEeTPUUYECKUX 3a7a4
IIpssmMoyronbHas
cUCTEeMa KOOPJAUHAT B
24 IIPOCTPAHCTBE. https://m.edsoo.ru/X9TS-
Koopaunats! BekTopa. DNSQ3
[Ipocreiimme 3aga4uu B
KOOpJMHATax
Yron mexny
25 BeKTODaMIL. CKADHOE https://m.edsoo.rt/RPAQM-
Pa. Lxabip BCDO
MIPOU3BE/IEHNE BEKTOPOB
Brrurcnenue yrios httos://med
pS://m.cd-
2
6 | Mexay npaMbIMH 1 500.1/EGRV3NF84
IJIOCKOCTSIMU
KonTponbaas pabota mo
7 teme "BekTopsl n https://m.ed-
KOOPAWHATHI B s00.ru/NSKELEBHL
npocrpaHcTee”
[ToBTOpEHME,
o0o01eHue u
CUCTEMAaTH3aLNS
. https://m.edsoo.ru/16ASE1-
28 3HaHuil. OCHOBHBIE

¢burypsl, GpakTsl,
TEOpEeMBI Kypca

IUIAHUMCTPHUU

TYU




[ToBTOpEHME,
o0o01meHue u
cUucreMaTui3anuia

https://m.ed-

29 3HaHui. OCHOBHBIE <00 T/ VEMVYT3YE
¢burypsl, QpakTsl,
TEOpEMBI Kypca
TJTAHUMETPU U
[ToBTOpEHME,
00001IeHNe 1
30 CUCTEMAaTH3aIs https://m.ed-
3HaHWH. 3agauu $00.ru/UF02M943T
TJIAHUMETPUHU U METO/IbI
UX pELICHUs
[ToBTOpEHME,
0000111eH1E U
31 CUCTEMATHU3ALUSA https://m.ed-
3HAHUH. 3amaun $00.1u/FG4PJN2IF
MJIAHUMETPUHU U METO]IbI
UX peleHus
IToBTOpEHUE,
0000111IeHHE 1
cHUCTeMaTH3aIus
37 SHAHM. OCHOBHALC https://m.edso0.1u/ZY6BY-
LY7TW
¢burypsl, haxTsl,
TEOpPEMBI Kypca
CTEpPEOMETPUH
33 Hroroast kKoHTpOIbHAS https://m.edsoo.ru/VP8CX-




paborta 0C4C
[ToBTOpEHME,
14 00001IEeHnEe U { https://m.eds00.ru/70QST-
cUCTeMaTHu3alusa DCAP
3HaHUU
OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KUIACC

Konx nposepsiemoro

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM 06pa3OBaTe

pe3yiabTarta 001ero o6pa3oBaHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHITHSIMU: TOUKA, MPAMasi, INIOCKOCTh
7.2 [IpuMeHsITh aKCHOMBI CTEPEOMETPHH 1 CJICACTBHS U3 HUX MPH PEHICHUH I'eOMe
7.3 OnepupoBaTh NOHITUSIMU: NTAPAJUIETBHOCTh M MEPIEHIUKYJISIPHOCTh NPSIMBIX I
7.4 KnaccugunmpoBars B3aMMHOE PacHOJI0KEHHUE NPSMBIX U INIOCKOCTEH B ITPOCT]
75 OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJl, TPAaHU ABYTPAHHOTO yIiia, peop:
' YIOJI IBYTPaHHOTO yIJa, rpajlyCHas Mepa ABYTPAHHOTO yria
76 OnepupoBaTh MOHATHUAMH: MHOTOTPAaHHUK, BBINYKJIBIA M  HEBBITYKJIbI
' MHOTOIPAHHUKA, TPaBUJIbHBIN MHOTOTPAHHUK
79 Pacno3HaBaTe OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (TIUpaMHjaa, MpU3Ma, Mps
' Kky6)
78 KnaccudunmpoBaTs MHOTOTpaHHUKH, BHIOMpasi OCHOBAHUS JAJsl KilacCU(UKal
' MHOT'OIPAaHHUKH, TPaBUIIbHbIE MHOTOTPAHHUKHU, NPSMbIE U HAKJIOHHBIE PU3ME
7.9 OrniepupoBaTh NOHIATHIMU: CEKYIIAs MIIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB
7.10 OOBSICHITH IPUHIIMITBI TOCTPOCHUSI CEUSHUH MHOTOTPAHHHUKOB, UCIIONIB3YS M’
711 Ctpouth Cce4YeHUS] MHOTOTPAHHHUKOB METOIOM CJICJIOB, BBITIOJHATH (BBIH
' PUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYD: BIJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaXO0XJACHHE TEOMETPUUYECKHUX BEIWYMH IO OO0pasiam
712 M3BECTHBIE AHATMTUYECKUE METOAbl MPHU PEUICHUU CTAHJAPTHBIX MaTeMaTH
' paccTOSITHUM MEXIy JABYMs TOYKaMH, OT TOYKM JO MNPSIMOH, OT TC
CKPEILIMBAIOIIMMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXJIEHHWE TEOMETPUUYECKHX BEJIWYUH MO0 oOpasiam
713 W3BECTHBIC AHATMTUYECKUE METOABl TPH PEIICHUU CTAaHJAPTHBIX MaTeMaTH
' VIJIOB MEXIY CKPCUIMBAIOIIMMUCS TPSMBIMUA, MEXIy TPSIMON U IIIOCK
JIBYTPAHHBIX YTJIOB
Boruncnare 00bEMBI UM IUIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPU3ME:
7.14 dbopMyll, BBIYUCIATH COOTHOUICHHS MEXAY IUIOMAIIMU  MOBEPXHO

MHOTI'OI'paHHHUKOB




OHCpHpOBaTB IMOHATHAMU: CUMMCTPHA B IIPOCTPAHCTBC, HCHTP, OCh U IIJIOCK

715 IJIOCKOCTh CUMMETPHH (DUTYPBI
716 W3Briekath, mpeoOpa3oBBIBATh U MHTEPIPETUPOBATH HH(YOPMAIMIO O MPOCT
' (dburypax, npecTaBICHHYIO Ha YepTeKaX M PUCYHKAX
717 [IpumMeHsATh TeoMeTpuueckre (GakThl IJIs PEIICHUS CTEPEOMETPUUSCKHUX 3aj1at
' 1IAar0B PEIICHUS, €CIIM YCI0BHS IPHMMEHEHHMS 3aJI1aHbl B IBHOM opme
718 [IpuMeHATh NpPOCTEHIIME TPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMM!
' pEIICHUH CTEPEOMETPHUICCKHX 3a1ad
719 [TpuBOIUTH MPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U KU
' 3aKOHOB '€OMETPHUH B HCKYCCTBE
[IpuMeHsATh MOTyYeHHBIC 3HAHUS HA MPAKTHKE: aHAJTM3UPOBATh PEaTbHBIC CUT!
MOHSTUS B TMPOIECCE TOMCKA PEIICHUS] MaTeMaTH4YeCKH CHOPMYIHPOBAHH
7.20 pealbHbIE CHUTyalldd Ha S3bIKE TIE€OMETPUH, HCCIEA0BaTh IOCTPOCHHbIE
TEOMETPUUYECKUX TOHSATUA W TEOpeM, armaparta aireOpbl, pemaTh MPaKTE
HaX0XJACHUEM I'€OMETPHICCKUX BEIIMIHH
11 KJIACC

Konx nposepsiemoro

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM 00Pa30B:

pe3yjabTarta cpeaHero oomero oopa3oBaHus
6 ["eomeTpus
OrnepupoBaTh MOHATUSAMH: ITUIMHAPUYECKAS] TTOBEPXHOCTh, 00pa3yIOIIUE 1
6.1 IWIUHAP, KOHHYECKas IOBEPXHOCTh, OOpa3yroIIMe KOHUYECKOW IOBEf
MTOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpamieHus (HIXHAP, KOHYC, cdepa u map)
6.3 OOBICHATH CIIOCOOBI MOJYYSHHUSI TEJI BPAICHUS
6.4 KiaccuduimpoBath B3aMMHOE PacioIOKEHHE Chephl U IIIOCKOCTH
6.5 OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BBIC
' OCHOBaHHE IIAPOBOTO CJI0s, BHICOTA IIIAPOBOTO CJIOs, IIIAPOBOK CEKTOP
6.6 Boeruucisate 00BEMBI M TIJIOMIAM TOBEPXHOCTEH TEN BpAICHHS, T€OMET]
' bopmy
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIM B Cepy U OMH
' BIIMCAHHAS B MHOTOI'PAHHMK WJIM TEJIO BPAIICHHUS
6.8 BBIYUCISTS COOTHOMICHHS] MEX/TY TUIOMIASIMU TMTOBEPXHOCTEN U 00bEMaAMH 1
6.9 M300pakaTh M3ydyaeMbie (GUTyphl OT PYKH U C TPUMEHEHUEM ITPOCTHIX YSPTH




BobInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX O0BEME

6.10
CHHU3Y; CTPOUTDH CEUCHHUSI T€J BpALICHHUSI
6.11 W3BnekaTh, MHTEPIPETHPOBATH U NMPEOOPA30BBIBATH MH(OPMAIHIO O MPOCT
' ¢durypax, npeAcTaBICHHYIO Ha YepTeXax M PUCYHKaX
6.12 [TpumensiTb TeomeTpuyeckue (akThl ISl PElICHUS CTEePeOMEeTPHUUECH
] HECKOJIBKO IIaroB peuIeHHMs], €CIH YCIOBUS MPUMEHEHHUS 3a/IaHbl B SBHOU ()¢
6.13 OnepupoBaTh MOHSTHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIONMHATE EHCTBUSL CIOKEHHUSI BEKTOPOB, BBHIYMTAHUS BEKTOPOB M Y1
] OOBSICHSITh, KAKUMHU CBOMCTBAMH OHH 00JIaaloT
6.15 [TpuMeHsTH PaBUIIO Napajiesienunea Npyu CJI0KEHUH BEKTOPOB
OnepupoBaTh NOHATUSAMHU: JEKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTC
6.16 BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YTOJ MEXAYy BEKTOPAMH, CKAaJSpE
KOJIJTMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPbI
6.17 HaxomuTh cymMMy BEKTOPOB WM TPOHW3BEACHHE BEKTOpPAa Ha YHCIIO, YTOJ
] IPOM3BEICHUE, PACKIIAABIBATh BEKTOP O ABYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3ajaBaTh TWIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CUCTEME KOOPIMHAT
6.19 Pewats npocreiime reoMeTpudecKue 3aja4u Ha IPUMEHEHUE BEKTOPHO-KC
Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATUYECKHX OTHOLICHUH U
6.20 BEJIMYMH 10 00paslaM WIM aJIrOpUTMaM, NPUMEHSS W3BECTHBIE METOE
MaTeMaTHYECKUX 3a]a4
601 [TpumeHsTh TpoCTeHine MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMM
] pEIIeHUU CTEPEOMETPUUECKHX 3a1a4
6.9 [TpuBOAXTE IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU
] 3aKOHOB IT'€OMETPHHU B HCKYCCTBE
[IpuMeHsTh TONyYeHHbIE 3HAHMS Ha TMPAKTUKE: aHaJU3UPOBATH pEak
W3YYECHHbIE TIOHATHSA B TPOIECCE TMOWCKA PEIICHUS MaTeMaTUYEeCKU Cf
6.23 MOJIEJIMPOBATh pealbHbIE CHTyallMd Ha $S3bIKE T€OMETPUU, HCCIIEIOB

HCIIOJIb30BAHHUEM I'COMCTPUUCCKUX TMOHATHHA U TCOPEM, allriapara aJIFe6pI>I,
CBs3aHHBIC C HAXOXKXJACHUCM I'COMCTPHUUCCKUX BEJINYNH




IHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

7

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, HpOCTpaHCTBO. Ilo

INOCTPOCHUH CTCPCOMCTPUHN . AKCHUOMBI CTCPCOMETPUHU U CIICACTBUA N3 HUX

7.2

B3anMHOe pacmnosio)keHHEe TPSIMBIX B IMPOCTPAHCTBE: TNEPECEKAIOIIUECS, MapauIeIbHbBIC
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaJlIeIbHbIC MIPSAMBIC B IIPOCT]
MPSAMBIX, TMApaUICIbBHOCTh MPSIMOM M IUIOCKOCTH. YTJbI C COHAIPaBICHHBIMH CTOpPOHA)
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: TMapajuiebHble IUIOCKOCTH, CBOWCTBA
[TpocTeiiime MpoCcTpaHCTBEHHBIC (PUTYPHI HA TIIOCKOCTH: TETPadaAp, KyO, mapalyIe/ICIIHIICI, ]

7.3

[lepneHIUKyYIAPHOCTh NPSIMOW M IIOCKOCTH: NMEPHEHAUKYJSIPHBIE INPSMBIE B IIPOCTPAHC!
NEPINEHAUKYJISIPHBIE K IUIOCKOCTH, IPU3HAK NEPNEHAMKYJISAPHOCTH MPAMOA M IUIOC
NEPHNEHAUKYIISIPHON IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YrOJ MEXAYy MNPSAMOM M IIIC
JIMHEWHBIN YToJI JBYI'PAHHOIO yria. llepnenaukyisip 1 HaKJIOHHBIE: pacCTOSIHUE OT TOYKH
OpsIMOM 710  IUIOCKOCTH, MPOEKIUs (QUrypsl Ha IUIOCKOCTb. IlepneHauKkymsipHe
NEPIEHAUKYIISIPHOCTH ABYX IIOCKOCTeR. Teopema o Tpéx nmeprneHuKyspax

7.4

IlonsiTue mMHOT OrpaHHUKA, OCHOBHBIC 3JICMCHTbI MHOTI'OI'PAHHUKA, BBIITYKJIBIC U HCBLIITYKIIE
MHOTI'OrpaHHUKa. HpI/IBMaI n-yroJjibHad IIpu3Ma, 'paiud U OCHOBAHUS NPU3MBI, IpAMasA U H
IMOJIHASA NOBCPXHOCTb IPU3MBI. Hapannenennnen, HpﬂMOYl"OJ'IBHLIfI napajuiejcnuIica u
YroJibHas IupaMuja, I'paHd U OCHOBAHUC IIHUPAMUBIL, OOKOBass W IIOJIHAS IMOBCPXHOC]]
yCC‘IéHHaH nupamMujia. OJIEeMEHTHI nNpu3Mbl MW NHUPAMHIBI. HpaBI/IHLHHC MHOT'OT'paHE
MHOTI'OrpaHHUKA, NpaBUJIbHAA IIpU3Ma U IIPpABUJIbHAA IMHUpaMUuJid, MPpaBUJIbHAA TPCYTOJIbE
TETpas’ap, Ky'6 Hpe}lCTaBHeHI/Ie O IpaBUJIBHBIX MHOT'OI'PAHHHUKAX: OKTadAp, AOACKA3 AP U UKC
UpaMHuabl

7.5

CumMMeTrpusi B TPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IJIOCKOCT

nupamMugax, napajuICICIuncaax, NpaBUJIbHBIX MHOTOI'PAHHHUKAX

7.6

BbIunciienue 371€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHaiu, yribl. Ilmomanb OOKO
MOBEPXHOCTU TMPSIMOW TPU3MBI, IUIOMIA[b OCHOBAHUH, TeOpeMa O OOKOBOW MOBEPXHOCTI
OOKOBOH MOBEPXHOCTH M MOBEPXHOCTH MPABWILHON MUPAMUJIBI, TEOPEMA O IJIOMIAIN YCEuUs
00béMe. O0BEM TUPaMHUIBI, TPU3MBI

7.7

ITomo6HBIC Tena B ipocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAASIMHU ITOBEPXHOCTEH, 00BEM:

11 KITACC



Kox

IIpoBepsieMblii 3JIeMeHT CoIePKAHUSA

6 I'eomeTpus
6.1 [unuaapudeckasl MOBEPXHOCTh, 00pa3yroIIHe MUIHHIPHUSCKOH MTOBEPXHOCTH, OCh IIH
' Hunmuaap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u 0Ch, TUIOMAIb OOKOBOU H
Konundeckasi moBepXHOCTh, 0Opa3ylomue KOHUYECKOW TOBEPXHOCTH, OChb M BEPIIUH
6.2 Konyc: ocHoBaHue U BeplInHa, 00pa3yomas U OCh, IJIOMIA b OOKOBOM M IOJIHOW OB
o0pa3yroInire 1 BbICOTa, OCHOBaHHS U OOKOBasl MOBEPXHOCTh
63 Cdepa m map: ueHtp, paauyc, auameTp, IUIOMIAJb MOBEpXHOCTU cdephl. B3aums
' IJTOCKOCTH, KacaTelIbHas IIIOCKOCTh K cepe, miomans chepsn
6.4 W306paxkeHne Te BpalieHus Ha IocKOocTH. Pa3BEpTka HuIMHApa U KOHyca
6.5 KoM6unanuu ten BpaiieHUs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO
] MHOTOTPaHHMK, UJIU TEJI0 BpAIICHUS
6.6 [TonsiTre 06 00pEMe. OcHOBHBIE CcBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPSIMOY]
) cienctus u3 He€. O0bEM 1mHMHApa, KoHyca. O0BEM IIapa M IUI0IIaab chepbl
6.7 [TonoOHkbIe Tena B nmpocTpancTBe. COOTHOMICHUSI MEXIY IJIOMIAJIIMUA MIOBEPXHOCTEH, 00
6.8 Ceuenust tmnuHApa (MapawviebHO W TMEPHEHIUKYISIPHO OCH), CeYeHUsi Kouyca (I
) IPOXOJIAIIEe Yepe3 BEPIINHY), CCUCHHS mapa
BekTop Ha miockoctH u B mpocTpaHcTBe. CloX€HHWE W BBIYUTAHHUE BEKTOPOB. YMI
6.9 Pasnoxxenue BekTopa 1mo TpéM HEKOMIUTAHApHBIM BekTopaM. [IpaBuio mapannenenumnes;
C IPUMEHEHUEM MPaBUJI ISHCTBUHN C BEKTOpaMH
[IpssMmoyronpHas cuctema KoopAuHAT B mpocTtpaHcTBe. KoopanHatel Bekropa. IIpocrei
6.10 VYron mexay BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BrIuncienne yrioB Mex

KoopanHaTHO-BEKTOPHBIA METO/T ITPU PEUIEHUH T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox npoBepsiemoro
TpedoBaHMs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM Pe3yJIbTATAM OCBOEHHUS OCH
NMPOrpaMMbl CpeiHero 001ero o0pazoBaHus

Bnagenne wmeromamu A0Ka3aTCJIbCTB, AJITOpUTMaMU PpCHICHUA 3a/ay,

OINICpHUpOBaTh IMOHATUAMU: OIPCACICHHUEC, aKCHUOMaA, TCOpEMa, CIICI(
A0Ka3aTCJIbCTBO, PAaBHOCUJIbHBIC (I)OpMyJII/IpOBKI/I; IIPUMCHATH UX; YMCHUC
IMPOTHUBOIIOJIOKHOC YTBCPIKACHUC, IIPUBOAUTL IMPUMEPbI H KOHTPIIPHUI
MaTeMaTH4eCKOH WHAYKOWUHU; IPOBOAUTH NOKA3aTCIbHBIC PACCYKACHUS IIPI
JIOTUYCCKYIO MPpaBHUIILHOCTDb paccyxcz[eHI/Hﬁ; YMCHUC OIICpHUPOBATH
MMOAMHOXKECTBO, OIICpalluid HAA MHOXKCCTBaAMH;, YMCHHC HUCIOJb30BATh
arrapar sk OnMCaHusd peajibHBIX IMMPOLICCCOB U SIBJICHUH U Ipu pCUICHUH 3
y‘le6HbIX npeaMETOB; YMCHUC ONICPUPOBATHL NMOHATUAMU: rpa(b, CBSI3HBIH 1
IIJIOCKOCTHU,; YMCHHUC 3a/laBaTb U OIIUCBIBATH l"pa(pbl pa3sjindHbIMU crrocooan
PCIICHUH 3a4a4

YMeHHne onepupoBaTh MOHATHAMU: HATYPATBbHOE YHCIIO, LEN0Ee YHCIIO0, CTC
KOpeHb HATYypaJbHON CTEIEeHHW, CTENEeHb C PAIMOHAJIBHBIM IOKa3aTeseM,
nokasaresem, Jorapum 4ucia, CHHYC, KOCHHYC W TaHT€HC MPOU3BOJIEHOT
palnMoHabHOE YHCJIO, WPPAIMOHATBHOE YHCIO, MHOXKECTBA HATypajbH
JEHCTBUTENFHBIX YHCENT, YMEHUE MCIIOIB30BaTh MPU3HAKH ACTUMOCTH, HaN
HavMEHbIIIee O0Iee KpaTHOE, alropuT™M EBKIHMIA MpH pElICHWW 3aad,
MO3WIIMOHHBIMHA CUCTEMaMH CUWCIICHUS; YMEHHUE BBITIOJIHITH BBHIYHCICHUE
BBIP@XEHUI CO CTeNeHsMH M Jorapudmamu, Mnpeodpa3oBaHUs IPOOHO:
YMEHHE OTePUPOBATH MOHITHAMU: MOCIIEIOBATEIHLHOCTD, apUPMETHICCKAS
nporpeccusi, OECKOHEYHO  yObIBaiollass  IeOMeTpHuYecKas  IMpOrpe
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (Oj
NOHSATHSMH: KOMIUIEKCHOE YHCIIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YH
KOMIUIEKCHOTO YHcia, (hopMa 3amucH KOMIUIEKCHBIX YUCelNl (TeoMeTpude
anreOpanveckas); yMeTh MPOU3BOJIUTH apU(PMETUYECKHE JEHCTBUS C
NPUBOJIUTH TIPUMEPHI WCIOJIH30BAHUS KOMIUIEKCHBIX YHCEIl; ONEepUpOBAThH

3%3, onpeaenuTelb MATPUIILI, TEOMETPUUCCKUN CMBICT ONIPEACITUTENS

YMeHue OonepupoBarh IOHATUSAMHU: PalUOHAIBHBIC, WPPALUOHAJIbHbIC,
JorapupMUUECKUe, TPUTOHOMETPHUUECKUE YPABHEHUSI U HEPABEHCTBA, UX CY
HNOHATHSIMM: TOXKJECTBO, TOXKJISCTBEHHOE IpeoOpa3oBaHUE, YPaBHEH
YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH YPaBHEHUW, HEPABEHCTB

YpaBHCHHA, HCPABCHCTBA U CUCTCMBI C IIOMOIIIBIO Pa3JIMYHBIX HpI/IéMOB; PEI




H CHUCTCMBbI C MapaMCTpPOM; IIPUMCHATL YpaBHCHH:A, HCPABCHCTBA, 1
MATCMATHYCCKUX 3a1a4 M 3aa4 U3 pa3JIMdHbIX obnacrei HAayKH 1 peaﬂBHOﬁ

YMeHue omnepupoBaTh TMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYyHKIHUH,
OTPaHUYEHHOCTH (D)YHKIIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM (yHKIIUH
3Ha4YeHUs1 (PYHKIMH Ha TPOMEXKYTKE, HETpephIBHAS (DYHKIIHS, aCUMIITOTHI
BTOpasi MPOU3BOJHAS (PYHKIIUH, TEOMETPUIECKUN U (PU3NIECKUNA CMBICH II
OTIpeNIeNIEHHBI MHTErpaJl; yMEHHE HaXOJWUTh AaCUMOTOTHI Tpaduka ¢y
NPOM3BOJHBIE CYMMBI, IMPOU3BEICHUS, YaCTHOTO W KOMIIO3UIMH (QyH
KacaTenbHON K rpaduky QyHKIMHM; YyMEHHE HAaXOIUTh NMPOU3BOIHBIE DJIEM
UCTIOJIb30BaTh TMPOU3BOAHYIO JUISI WCCIEAOBAHMS (DYHKIMHA, HAXOIUTH I
3Ha4eHUs1 (PyHKIHUI; CTPOUTH Tpa)MKM MHOTOUWIEHOB C HCIIOJIb30BAaHHEM
aHaJN3a; IPUMEHSTh IPOU3BOIHYIO JUTS HAX0XKICHHS HAMITYUIIEeTO PeIICHH:
COLMAIbHO-Y)KOHOMHUYECKUX M (PU3NYECKHUX 3a]auax; HaXOIUTh IUIOMIAIN
UHTETrpaia; MPUBOIUTH MPUMEPHl MATEMAaTHYECKOTO MOJIEIUPOBAHUS C TIC

ypaBHEHHI

YMeHue ornepupoBaTh MOHATHUAMH: Tpaduk (yHKIUU, oOpaTHas (QyHK
avHeWHas (QyHKIMS, KBaapaTU4Has (QYHKIWS, palroHalbHas (QyHK
TPUTOHOMETPUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE ()
jgorapupmuueckas (QyHKIMH; YMEHHE CTPOUTh TpapuKd HU3yuYCHH
npeoOpa3zoBanusi rpadukoB (PYHKIMH, WCHOAB30BaTh TrpaduKH IS
3aBHCUMOCTEH, NPU PEIICHWU 3a/la4 U3 JAPYTUX Y4YeOHBIX MPEIMETOB U
BhIpaXXaTh (HOpMyJIaMH 3aBUCMOCTH MEXKIy BEJIMUYUHAMU; HCIIOJIB30BATh C
JUIL pPEUICHUs YPAaBHEHWH, HEPAaBEHCTB W 3a/lady C IapaMeTpaMu; H3(
TUIOCKOCTH MHOKECTBA PEIICHUH YPaBHCHHH, HEPABCHCTB M X CUCTEM

YMenue peiiaTth TCKCTOBBLIC 3aJa4W pPa3HbBIX THUIIOB (B TOM 4YHCJIC Ha II
JBIKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4d U3 00
CeMEWHBIMU (pHAHCAMM); COCTABIIATH BBIPAKCHHUS, YPABHEHHSI, HEPABECHCTI
3a7jayy, MCCIEN0BaTh IOJYYEHHOE pEIIEHHE U OLEHHWBATh IMPAaBIONOJOC
MOACIINPOBATE PCAJIbHBIC CHUTyallMM Ha A3bIKEC MAaTEMATUKH, COCTAaBJIA
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33a4H, UCCIIEI0BATh IIOCTPOCHHE
amnmnapara aJire0pbl, MHTEPIPETUPOBATh MOJYUCHHBIA PE3YyIbTAT

YMeHue omnepupoBaTh MOHATUAMU: CpeaHee apupMeTHdYecKoe, MeIuaHa,
3HAa4YeHHUs, pa3Max, IUCIEpPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
UHTEPIPETUPOBATh HMH(OpMAIUIO, MPEICTABICHHYI0 B Tabnunax, E
OTPaKaloIIyl0 CBOMCTBA pealbHBIX MPOLECCOB M SBIECHUH; MPEICTABIAT
TaOJIMUIl ¥ JUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIIE (
METOMOB M 3JIEKTPOHHBIX CPEACTB; IrpaUyeckd HCCleA0BaTh COBMECTHE
JIMarpaMM paccerBaHUs M JMHEHHON perpeccuu

YMeHne onepupoBaTh MOHATHIMU: CIYYAWHBIA OMBIT U CIYYailHOE COOBIT




COOBITHSI; YMEHHE BBIYHCIATH BEPOATHOCTh C HUCIOJIB30BaHUEM Tpaduv
(bopMyIIbI CIOKEHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (pOpMYITy TIOJTHOM BEPOS
KOMOHMHATOpPHBIE (GaKThl U POPMYJIBbL; OLIECHUBATH BEPOSATHOCTU PEAIbHBIX CC
NOHATUSAMM: CIIy4aiiHas BEJIMYUHA, pACIpeleTICHUEe BEPOATHOCTEH, |
JTUCTIepCUsl U CTaHIAPTHOE OTKJIOHEHUE CIy4yailHOW BENWYUHBI, (PyHKIHUU

PaBHOMEpPHOT0, TOKa3aTeJIbHOTO W HOPMAJIBHOTO pAacCIpeleseHH; yMel
U3YYEHHBIX pacIpeleieHui AN pelieHus 3aJad; 3HaKOMCTBO C IOHSTH
METO/Ibl BBIOOPOUHBIX UCCIIEIOBAaHUI; YMEHHE IPUBOAUTH IPUMEPHI IPOSIB]
B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPUPOBATH OHATHUSAM
YHCIIO COYETAHUMN, YUCTIO MEPeCcTaHOBOK; OMHOM HpI0TOHA; yMeHUe mpuMeH
paccyKAeHHsl IS pelieHHs 3a7ad; OICHHBATh BEPOSTHOCTU peallb
BEPOATHOCTHYIO MOJIeIb M UHTEPIPETUPOBAThH MOJTYUEHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMM: TOUYKA, IIPsMasi, INIOCKOCTh, IIPOCTPAHC
yrjla, IUIOCKMM yroji, JBYIPAaHHBIM YroJl, TPEXTPaHHBIA yrod,

NapaJUIEIbHOCTh U NEPHEHANKYJISIPHOCTD MPAMBIX U IJIOCKOCTEM, YO Mg
IIPSIMOM U INIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PAaCCTOSTHUE OT TOYKI
MEXIY NPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH; YMEHHE HCIIOJIb:
u3yueHHbIe ()AKThl M TEOPEMBI IJIAHUMETPUHU; YMEHHE OIICHHWBATh pa3Me
MHpa; CTPOUTh MAaTEMaTUYECKHE MOJEIN C IOMOLIbI0 I'€OMETPUYECKUX I

CBA3aHHBIC C HUMH ITPAKTHYCCKHUEC 3aJa49n
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YMeHue ornepupoBaTh MOHATUSAMU: IUIOWAAb (QUTYpbI, 00bEM (UTYPBI,
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, Napaulelienunel, Ipu
MOBEPXHOCTh BpAalIeHUs, LWIUHAP, KOHYC, miap, cdepa, Mmiomanb ca:
MUPAMUJIBI, TIPU3MBI, KOHYCa, HWIMHJpA, 00bEM Ky0a, MPsSMOYTOJIBHOIO TI
Opu3Mbl, LWIMHIpPA, KOHYyCa, Iapa, pa3BEPTKA TOBEPXHOCTH, Ceue
napasuieNbHbIe OCH HIIM OCHOBAHHUIO, CEYCHHE 11apa, IIOCKOCTh, Kacaromias
YMEHHE CTPOHWTHh CEUEHHWE MHOTOTpaHHHKA, M300pakaTb MHOTOTPaHHUK
BpAIllCHUs, X CEUYCHHUS, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPE/ICTB;
TeOMETPHUECKUX (PUTYp, CAMOCTOSITETFHO (HOPMYIHPOBATH OMPECIICHUS U
TUMOTE3bl O CBOMCTBaX M MpH3HAKaX reoMeTpuueckux (uryp, oO0CHOB
yMEHHE MPOBOAUTH KiaccupUKaluio (GUryp MO pa3iIuyHBIM IPU3HAKAN
JIOTIOJIHUTEJIbHBIE TOCTPOCHUS
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YMeHne onepupoBaTh NOHATHIMH: JBH)KEHUE B IMPOCTPAHCTBE, Mapajlielib
INIOCKOCTH U B TIPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHME MOAO0MS, |
pacro3HaBaTh paBHBIE M IOA0OHBIE (DUTYPBI, B TOM YHUCIIE B TPUPOL
UCTIOJIb30BaTh TEOMETPUYECKHE OTHOUICHHUS TIPU PEIICHUH 33]a4; HaXOIUT
(nmuHa, yrous, miomanas, 00bEM) MpU PELIEHUH 3a1ad U3 APYTUX y4eOHBI
KU3HH, YMEHHUE BBIUUCIIATH T'€OMETPUYECKHE BEIUYMHBI (IUIMHA, YTOJ,

MOBEPXHOCTH), HMCIOJIb3Ysl W3Y4YEHHBIC (OpPMYJbl M METOJAbl, B TOM 4k




OUPaMUIbl, TPHU3MBI, KOHYyCa, ULWIMHApPA, IUIOMAAs chepsl; 005
napauielieuIe 1a, MMPaMUIbI, TPU3MBI, IWIHHAPA, KOHYCA, IIapa; YMCHHE H
OA0OHBIX hHUryp
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YMmenue OIICPHUPOBATL TOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOpAWHAT,
KOOpAWHATBI BCKTOpPA, CyMMa BCKTOPOB, MNPOU3BCACHHUC BCKTOPA Ha YHUC
6a3I/Icy, CKaJIIpHOC TMPOU3ZBCACHUEC, BCKTOPHOC NPOU3IBCACHHE, YI'OJ

HCIIOJBb30BATh BGKTOpHBIfI u KOOpI[I/IHaTHBIfI MCTOO AJid pCHICHUA T'COMCTPU

y4eOHBIX MPEIMETOB
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YMeHre BBHIOMPATh MOAXOASAIIMN METO JUIsl PEIICHUsS 3a7a4M; MOHUMaHU
U3YYEHUU TPHUPOJIHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHH
3aKOHOB MAaTeMaTUKH B UCKYCCTBE, yMEHHME NPUBOIUTH MPUMEPHI
POCCHICKON U MUPOBOM MaTeMaTHYECKON HAYKHU




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucsia 1 BBIYUCICHUS
1.1 HartypanbHble u 1ienble yncia. [Ipu3HaKy AeTMMOCTH LETbIX YUCEI
1.2 Panmonanphbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEYHBIE TIEP!
1.3 ApudmeTnueckuii KOpeHb HaTYpaabHOU cTeneHu. JIeicTBus ¢ apudMETHUSCKUMH KOPHSIMH |
1.4 Cremnenb ¢ 1enbiM nokasareneM. CTeneHb ¢ pallnoHAIbHBIM moka3arenaeM. CBOWCTBA CTETICHE
1.5 CuHyC, KOCHMHYC M TAHT€HC YUCJIOBOI'0 apryMEHTa. APKCHUHYC, apKKOCHHYC, apPKTAHI'€HC YHCJ
1.6 Jlorapudwm uncina. JlecaTudaabie M HATypaJIbHBIC JIOTapU(OMBI
17 JeiicTBuTenpHble YHcaa. ApU(PMETHUYECKHE ONepaluyd C JCHCTBUTENBHBIMU YHCIaMH. [
' IpaBUjIa OKPYIJICHMS, IPUKUIKA U OIICHKA PE3yJIbTaTa BIYMCACHUI
1.8 IIpeoOpa3zoBaHue BEIpAKESHHI
1.9 KoMiuiekcHble unciia
2 YpaBHEeHUS U HEPABEHCTBA
2.1 Ienbie 1 ApOOHO-pALIMOHAIBHBIE YPABHEHUS
2.2 HppanyoHallbHbIC YpaBHESHUS
2.3 TpuroHomMeTpruecKue YpaBHCHHS
2.4 ITokazaTenbHbIC U JOrapuMUYECKHE YPAaBHESHHUS
2.5 I{enbie 1 poOHO-pallMOHAIBHBIC HEPABSHCTBA
2.6 HppanmoHaibHbIC HEPABEHCTBA
2.7 [TokazaTenpHbIC U JorapuhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTprueckue HEPaBEHCTBA
2.9 CuctemMbl ¥ COBOKYIMTHOCTH YPaBHCHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuiia CHCTeMBbI JIMHEHHBIX ypaBHeHMM. OnpeacanTeb MaTPUITbI
3 DyHKIMU U TpaduKu
31 OyHKIMA, cioco0b! 3ananus GyHkuun. I'paduk Gyakmuu. Bzanmuao oopatabie pyHKIMHA. Y
' [Tepuoanueckue GyHKIIUHA
OO6nacte onpeneneHuss W MHOXKECTBO 3HaueHWid ¢yHkumu. Hymm ¢ysxoum.  TIpon
3.2 [TpoMexyTKi MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl M1 MHUHHMYMbI (QyHKIun. HanGombi

(GYHKIMH HAa IPOMEKYTKE




Crenennas (yHKUUS ¢ HaTypaJbHBIM M ILENbIM MoKa3areneMm. E€ cBoiictBa u rpaduk. Cae

33
CTEIICHU
34 Tpuronomerprueckue HyHKIHMH, UX CBOMCTBA U I'padHKU
3.5 [TokazaTenpHas U orapudmudeckas (yHKIIMU, KX CBOWCTBA U IPadUKH
3.6 Touku pa3psiBa. AcuMnTOTHI rpadukoB GyHKIMH. CBONWCTBA (QYHKIINHA, HEIPEPHIBHBIX HA OT
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a/IaHMSI MOCIEA0BATSIIBHOCTEH
3.8 Apudmernueckasi u reoMeTpudecKas nporpeccuu. @opmMyia CI0KHBIX IPOIIEHTOB
4 Hayana maTemMaTH4ecKOro aHaiaun3za
4.1 [TpousBoanas dyukiwu. [Ipon3BoiHbIE 2JIEMEHTAPHBIX (PYHKITHUH
47 [TpuMeHeHHne TPOU3BOJHON K MCCIEIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI.
' HAUMEHBIIIETO 3HaUCHUsl DYHKIIUU HAa OTPE3KE
4.3 ITepBooOpasnas. HTEerpan
5 MHOKecTBa U JIOTHKA
5.1 MHO0XeCTBO, onepanyy HajJ MHOKecTBaMu. J{marpammsl Ditniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U CTaTHCTHKA
6.1 OrnucarenpHasi CTATUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 Purypsl Ha MJIOCKOCTH
7.2 [IpsiMble M MJIOCKOCTU B TPOCTPAHCTBRE
7.3 MHOTrOrpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAILCHHUS
7.5 KoopauHatsl M BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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